Testing the role of the cell-surface molecule Thy-1 in regeneration and plasticity of connectivity in the CNS.
Thy-1 is a cell-surface signaling molecule of the Ig superfamily implicated in the regulation of neurite outgrowth, synaptic function and plasticity. There is, however, no consensus as to its precise function in the nervous system, and it remains unclear or untested as to what its role is in the development, maintenance and plasticity of neuronal connectivity in the intact brain and whether it is essential for any of the purported functions which have been attributed to it based largely on in vitro bioassays. Here, we have engineered transgenic mice with a targeted deletion of the Thy-1 gene and, after characterizing the development of their corticospinal and thalamocortical pathways, subjected them at adulthood to paradigms of axonal regeneration and plasticity which can be readily induced during development. Quantitative analyses of the brains and spinal cords of adult null mutants showed normal cellular organization, normal anatomical features of the corticospinal and thalamocortical pathways, and basic neurophysiological properties of thalamocortical synaptic transmission which were quantitatively indistinguishable from wild-type mice. Despite the absence of Thy-1, corticospinal axons in adult mutants failed to exhibit overt regeneration following spinal cord lesion; likewise, the terminal arbors of ventrobasal thalamocortical axons also failed to reorganize in adult barrel cortex in response to whisker cautery, although they did so during a developmental critical period identical to that displayed by wild-type mice.Taken together, these results suggest that Thy-1 is not essential for the normal development and maintenance of major axon pathways and functional synaptic connections, nor would it appear to be critically important for inhibiting or promoting axonal growth, regeneration and plasticity in the developing and mature CNS.